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AllOC £ tr^r , ulll 


Rlnrkl FrppRvfp? (16) 


The allocation of a nacket 
of 2048-4095 bytes failed 
in block 1 of LPM. 






9Q 

zy 


A HrknAKFnil'? 
SillOC*tr%J^(4llZ 


Rlnrk? FreeRvtes (16) 


The allocation of a packet 
of 2048-4095 bytes failed 
in block 2 of LPM. 






30 


Alloc4KFail3 


Block3FreeBytes (16) 


The allocation of a packet 
of 2048-4095 bytes failed 
in block 3 of LPM. 






31 


Allocl6KFailO 


BlockOFreeBytes (16) 


The allocation of a packet 
of 4096-16383 bytes failed 
in block 0 of LPM. 






32 


Allocl6KFaill 


BlocklFreeBytes (16) 


The allocation of a packet 
of 4096-16383 bytes failed 
in block 1 of LPM. 
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33 


Allocl6KFail2 


BlocklFreeBytes (16) 


The allocation of a packet of 
4096-16383 bytes faUef i'rf: ,;' . v 
hlnck 2 of T PM 




34 


Allocl6KFail3 


Block3FreeBytes (16) 


The allocation of a packet of 
4096-16383 bytes failed in 
hlnck 3 of T PM 




35 


AUoc64KFailO 


BlockOFreeBytes (1 6) 


The allocation of a packet of 
16384-65535 bytes failed in 
block 0 of LPM 




36 


Alloc64KFaill 


BlocklFreeBytes (16) 


The allocation of a packet of 
16384-6SS35 hvtes failed in 
block 1 of LPM 




37 


Alloc64KFail2 


BlocklFreeBytes (16) 


The allocation of a packet of 
16384-65535 bytes failed in 
block 2 of LPM. 


p 


J o 


/HlOCO*tr%^r til ID 




HTVif* n11nr*jitir*n of a nfif*k"Pt nf 

X 11C CHlUvsClllvJll Ul a UOvJVt/l ul 

16384-65535 bytes failed in 


M 








block 3 of LPM. 


M 

u 
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GetSpaceSuccess 
u 


RequestedSize (16) 


The PMMU successfully 

Ciati c"ftf»rl in Hlopk" 0 r>"P I 7i 

^CtLlOllCU 111 UlVJ^/lV \s \JL 1—/L 1V1 CL 

GetSpace() of RequestedSize 
bytes. 




40 


GetSpaceSuccess 
i 


RequestedSize (16) 


The PMMU successfully 

c£*ticfi*=*H in K1nr*k 1 r>"f T P\/T a 

bd.Llol.lCU 111 U 1 VJ V-/ IS. 1 Ul XjJTIVX cl 

GetSpace() of RequestedSize 
bytes. 




41 


GetSpaceSuccess 


RequestedSize (16) 


The PMMU successfully 
Q«ti<ifipH in hlnrk 0 of T ,PA/T a 

OCtlldllv/U 111 UlUvlv Ul l»l Cl 

GetSpace() of RequestedSize 
bytes. 






3 




The PMMTJ successful Iv 
satisfied in block 3 of LPM a 
GetSpace() of RequestedSize 
bytes. 




A1 


Kjeiopac^r ai i 




The PMA/TTT rnnlH nnt satisfv a 
GetSpace() of RequestedSize 
bytes. 




44 


GetSpaceFail 


TotalFreeWords (16) 


The PMMU could not satisfy a 
GetSpace(). The data event is 
the total number of words (4 
bytes) free in the LPM. 




45 


PacketDeallocati 
onO 


BlockOFreeBytes (16) 


The PMMU de-allocates space 
in block 0 of the LPM due to a 
downloading of a packet. The 
event data is the number of 
bytes free in the block before 
1 the de-allocation occurs. 
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PacketDea 
/location] 


BlocklFreeBytes (16) 


The PMMU de-allocates space in 
block 1 of the LPM due to a 
QOwnioaGing 01 a pacKei. ine eveni 
data is the number of bytes free in 
the block before the de-allocation 
occurs. 




47 


PacketDea 
llocation2 


BlocklFreeBytes (16) 


The PMMU de-allocates space in 
block 2 of the LPM due to a 

Hr\\x/n1r\5iHi ncr rtf n vszir*\cf*t THf* f^vf^nt 
\JL\s WlilVJaUlll^ Ul d jJdv'IVvl. AUG CVClll 

data is the number of bytes free in 
the block before the de-allocation 
occurs. 




48 


PacketDea 
llocation3 


Block3FreeBytes (16) 


The PMMU de-allocates space in 
DiocK d or xne i^-l ivi uue ikj a 
downloading of a packet. The event 
data is the number of bytes free in 
the block before the de-allocation 
occurs. 




49 


InsertFro 
mPMMU 


FreeEntriesInQS (8) 


/\ pacKet laenxiner is insenea irom 
the PMMU into one of the queues. 
The event data is the number of free 
entries in the pool of entries before 
the insertion. 


Q 
s 




InsertFro 
mCU 


i*reeji>niTiesin\jij \oj 


/\ DdvlvCl lLltllllllCI lo lIloCl 1HJ111 

the CU into one of the queues. The 
event data is the number of free 
entries in the pool of entries before 

Lllb lll^vl UVJ11, 
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InsertFro 
mQS 


FreeEntriesInQS (8) 


A packet identifier is inserted from 
the QS into one of the queues. The 
event data is the number of free 
entries in the pool of entries before 
the insertion. 


c 


52 


InsertPM 
MU 


FreePMMUcmdEntries 
(4) 


A command is inserted in the 
PMMU command queue. The event 
data is the number of free entries in 
this queue before the insertion. 


u 


53 


InsertQS 


FreeQScmdEntries (4) 


A command is inserted in the QS 
command queue. The event data is 
the number of free entries in this 
queue before the insertion. 



Fig. 38 



.V;: 



n sieTtp.d 'i n t he ' 



cu 


54 


insertRTU 


FreeRTUcomdEntries 
(4) 


A command is in^£t<gd|n^hfe ' 
RTU command queue. The 
event data is the number of 
free entries in this queue 
before the insertion. 


55 


Responselnsert 


NumOfResponses (1) 


One or two responses are 
inserted in the response 
queue. The event data 
NumOfResponses codes how 
many (0: one, l:two). 


RTU 


56 


Activate 


NumPMUownedCtx 
(3) 


A context becomes SPU- 
owned. The event data is the 
current number of PMU- 
owned contexts before the 
activation. 


57 


PreloadStarts 


SlUlatency (8) 


A pre-load of a context starts. 
The event data is the number 
of cycles (up to 255) that the 
RTU waited for the first 
header data to preload is 
provided by the SIU. 


58 


PreloadA ccepted 


NumOfPre loads Waitin 
g(3) 


A packet identifier is accepted 
from the QS. The event data 
is the number of valid entries 
in the new packet table before 
the acceptance. 


59 


CommandWaits 


CommandWaitCycles 
(8) 


A command from the CU is 
ready. The event data is the 
number of cycles (up to 255) 
that it waits until it is sei*ved. 


LPM 


60 


ReadSIU 


SlUwaitCycles (3) 


The SIU performs a read into 
the LPM. The event data is 
the number of cycles (up to 7) 
that it waits until it can be 
served. 


61 


WriteSIU 


SlUwaitCycles (3) 


The SIU performs a write into 
the LPM. The event data is 
the number of cycles (up to 7) 
that it waits until it can be 
served. 



Table 1: Events probed for performance counters 
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Block 


# 


Name 


Description 


IBU 


0 


HeadA Iways Valid 


The IBU always provides a valid packet. The packet 
provided is a 16-byte packet, from devide Id 0, with 
the 3 rd byte 0, and byte z (i=4.. 15) to value /. 


OBU 


4 


HeadA Iways Valid 


The OBU always provides a valid packet. The packet 
provided is a 16-byte packet, from devide Id 0, with 
the 3 rd byte 0, and byte / (/=4 . 15) to value /. 


5 


A IwaysToDevIdO 


The OBU hardwires the outbound device identifier to 

0. 


6 


A IwaysToDevIdl 


The OBU hardwires the outbound device identifier to 
1. 


PMM 


8 


Simple A I location 


The PMM performs the following allocation 
mechanism when receives a new packet: 

o 64K bytes (1 full block) are always allocated 

(i.e. the size of the packet is not taken into 

account). 

o One bit per block indicates whether the block 

is busy (i.e. it was selected to store a packet). 

The download of that packet resets the bit. 
o If more that non-busy block exists, the block 

with the smallest index is chosen, 
o If no available blocks exist, the packet will be 

dropped. 


QSY 


16 


A utomaticCompletion 


Whenever a packet is inserted into a queue (from the 
PMM or from the SPU), the Complete bit is 
automatically asserted. 


17 

1 / 


Queue A IwaysO 


When a packet is inserted (from any source), the 
queue will always be queue number 0. 


GMU 


24 


DummyReplyFromQSY 


Whenever the CMU receives from the SPU a 
command to the QSY that needs a response back, the 
CMU generates a dummy response and does not send 
the command to the QSY. 

The data associated to the dummy response is 0, and 
the context number is the same as the one obtained 
from the SPU. 


25 


DummyReplyFromPMM 


Whenever the CMU receives from the SPU a 
command to the QSY that needs a response back, the 
CMU generates a dummy response and does not send 
the command to the QSY. 

The data associated to the dummy response is 0, and 
the context number is the same as the one obtained 
from the SPU. 
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Architecture block name 


Hardware block name 


IB 


IBUO 


OB 


OBUO 


PMMU 


PMMO 


LPM 


LPMO 


QS 


QSYO 


RTU 


RTUO 


CU 


cuo 
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signals are registered by source block unless otherwise specified. 



4 / 



Name 


Size 


SRC 
Block 


DST 
Block 


Descnption 


Interrupts 


overflowStarted 


1 


pmmO 


excO 


The PMM block decides to store the 
incomingjpacket into the EPM 


noMorePagesOfXsize 


1 


pmmO 


excO 


No more virtual pages of the size indicated 
in the configuration register 
IntlfNoMoreXsizePages are available. 


automaticPacketDrop 


1 


pmmO 


excO 


The PMM block cannot store the incoming 
packet into the LPM and the overflow 
mechanism is disabled. 


packetError 


1 


pmmO 


excO 


Asserted in two cases: 

The actual packet size received from the 

external device does not match the value 

specified in the first two bytes of the packet 

data. 

Bus error detected while receiving packet 
data through the network interface or while 
downloading packet data from EPM. 


lessThanXpacketldEntrie 
s 


1 


qsyO 


excO 


Asserted when the actual number of 
available entries in the QSY block is less 
than the value in the configuration register 
IntlfLessThanXpacketldEntries. 


packetAvailableButNoCo 
ntextP 


8 

(P=0 
..7) 


rtuO 


excO 


Asserted when a packet identifier is received 
by the RTU from the QSY but there is no 
available context. The level of the interrupt 
CP) depends on how the PMU is configured. 


Resvonse Generation 


validResponse 


1 


cmuO 


comO 


The CMU has a valid response. 


responseData 


29 


cmuO 


comO 


The response data 


responseContext 


3 


cmuO 


comO 


The context number to which the response 
will go. 


Context Access 


resetContext 


1 


rtuO 


rgfO,rgfl 


All GPR registers in context number 
contextNurnber are set to 0. 


enableRead0..7 


8x1 


rtuO 


rgfO,r g n 


Read port 0 .7 of context number 
contextNurnber is enabled. 


enableWriteO.,3 


4x1 


rtuO 


rgfO,rgfl 


Write port 0. 7 of context number 
contextNurnber is enabled. 


contextNurnber 


8 


rtuO 


rgfO,rgfl 


The context number, in 1-hot encoding 
(LSB bit corresponds to context #0; MSB to 
context #7) being either read (masked load 
or pre-load) 
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The context number, in 1-hot encoding 
(LSB bit corresponds to context' #0; MSB to 
context #7) being either read (masked load 
or pre-load) or written (masked store).- ^V/^ - 
The contextNumber bus needs to have the 
correct value at least one cycle before the 
first enableRead or enableWrite signals, and 
it needs to be de-asserted at least one cycle 
before the last enableRead or enableWrite 
signals. 


registerToReadO. . 7 


8x5 


rtuO 


rgfO,rgfl 


Index of the register(s) to read through read 
ports 0..7 in context number 
contextNumber. Validated with the 
enableRead0..7 signals. 


registerTo WnteO. . 3 


4x5 


rtuO 


rgfO ? rgfl 


Index of the register(s) to write through 
write ports 0..3 in context number 
contextNumber. Validated with the 
enableWrite0..3 signals. 


clusterOreadDataO. . 7 


8x32 


rgfO,rg 

-pi 
11 


rtuO 


The contents of the register(s) read through 
react pons u.. / in ciusier u. 


clusterlreadData0..7 


8x32 


rgfO,rg 
fl 


rtuO 


The contents of the register(s) read through 
read ports 0..7 in cluster 1. 


writeData0..3 


4x32 


rtuO 


rgfD,igfl 


The contents of the register(s) to write 
through write port(s) 0..3 into context 
number contextNumber. 


Command Request 


statePMMqueue 




cmuO 


disO,disl 


If asserted, it indicates that a command will 
be accepted into the PMM queue. 


stateQSYqueue 




cmuO 


disO,disl 


If asserted, it indicates that a command will 
be accepted into the QSY queue. 


stateRTUqueue 




cmuO 


disO,disl 


If asserted, it indicates that a command will 
be accepted into the RTU queue. 


validCommandCluster 
0 




disO 


cmuO 


The command being presented by cluster #0 
is valid. 


validCommandCluster 

1 




disl 


cmuO 


The command being presented by cluster #1 
is valid. 


commandContextClust 
erO 


2 


disO 


cmuO 


The context number within cluster #0 
associated to the command being presented 
by this cluster. 


commandContextClust 
erl 


2 


disl 


cmuO 


The context number within cluster #1 
associated to the command being presented 
by this cluster. 


commandTypeCluster 
0 


2 


disO 


cmuO 


The type of command being presented by 
cluster #0 (0:RTU, 1:PMMU, 2:QS). 


commandTypeCluster 
1 


2 


disl 


cmuO 


The type of command being presented by 
cluster #1 (0:RTU, 1:PMMU, 2:QS). 


commandOpcodeClust 
erO 


3 


disO 


cmuO 


The opcode of the command being 
presented by cluster #0. 


commandOpcodeClust 
erl 


3 


disl 


cmuO 


The opcode of the command being 
presented by cluster #1. 


commandDataClusterO 


46 


disO 


cmuO 


The command data presented by cluster #0. 
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commandDataClust 
erl 


46 


disl 


cmuO 


The command data presented by cluster #1. 


Context Unstall 


unstallContext 


1 


rtuO 


cpOO 


The masked load/store or get context 
operation performed on context number 
unstalledContextNum has finished. In case of 
a get context operation, the misc bus contains 
the number of the selected context in the 3 
LSB bits, and the success outcome in the 
MSB bit. 


preload 


1 


rtuO 


cpOO 


A pre-load is either going to start 
(bornContext de-asserted) or has finished 
(bornContext asserted) on context number 
unstalledContextNum. The misc bus contains 
the queue number associated to the packet. 
If the preload starts and finishes in the same 
cycle, unstallContext, preload and 
bornContext are asserted. 


bornContext 


1 


rtuO 


cpOO 


If asserted, the operation performed on 
context number unstallContextNum is a get 
context or the end of a pre-load; otherwise it 
is a masked load/store or the beginning of a 
pre-load. 


unstallContextNum 


3 


rtuO 


cpOO 


For pre-loads (start or end) it contains the 
context number of the context selected by the 
RTU. For get context and masked 
1r»«aH/ctnrpc it rc\r\i nine tVip pfvntpxt number of 

the context associated to the stream that 
dispatched the command to the PMU (the 
RTU receives this context number through 
the CMU command interface). 


misc 


30 


rtuO 


cpOO 


In case of a pre-load (start or end), it contains 
the 30-bit code entry point associated to the 
queue in which the packet resides. 
In case of a get context operation, the 3 LSB 
bits contain the selected context number by 
the RTU, and the MSB bit contains the 
success bit (whether an available context was 
found). 



unstallContext 


preload 


bornContext 


Action 


0 


0 


0 


No operation 


0 


0 


1 


Never 
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0 


1 


0 


Preload starts 


0 


1 


1 


Preload ends 


1 


0 


0 


Masked Load/Store 








ends 


1 


0 


1 


GetCtx ends 


1 


1 


0 


Never 


1 


1 


1 


Preload starts and 








ends in same cycle 



Sasss- 
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Signals are registered by source block unless otherwise specified. 



Name 


Size 


SRC 
Bloc 
k 


DST 
Block 


Description 


Network Interface In to the In-Buffer 


dataValue 


128 


nipO 


ibuO 


16B of data 


validBytes 


4 


nipO 


ibuO 


Pointer to the MSB valid byte within 
dataValue 


validData 


1 


nipO 


ibuO 


If asserted, at least one byte in dataValue 
is valid, and validBytes points to the MSB 
valid byte 


rxDevID 


1 


nipO 


ibuO 


Device ID of the transmitting device 


error 


1 


nipO 


ibuO 


Error detected in the current transaction 


endOfPacket 


1 


nipO 


ibuO 


The current transfer is the last one of the 
packet 


full 


1 


ibuO 


nipO 


The buffer in the IBU block is full and it 
will not accept any more transfers 


Network Interface Out from the Out-Buffer 

(TBD: should the interface be duplicated for each outbound device Id ?) 


dataValue 


128 


obuO 


nopO 


16B of data 


validBytes 


4 


obuO 


nopO 


Pointer to the MSB (if pattern = 0) or to 
the LSB (if pattern =1) valid byte in 
dataValue 


pattern 


1 


obuO 


nopO 


If pattern == 1 && valid = 0, then no 
valid bytes. If pattern = 0 && valid = 
15, then all 16 bytes are valid 


txDevED 


1 


obuO 


nopO 


Device ID of the receiving device 


en- 


1 


obuO 


nopO 


Error detected in the current transaction 


ready 


4 


nopO 


obuO 


Receiving device is ready to accept more 
data 


Overflow Interface to Memory 


dataValue 


128 


ibuO 


ovlO 


16B of data 


overflowStoreRequest 


1 


pmmO 


ovlO 


Initiate an overflow store operation 


overflowPageOffset 


16 


pmmO 


ovlO 


Offset of the 256B atomic page in the 
external packet memory 


overflowLineOfFset 


4 


pmmO 


ovlO 


Offset of the first line in the atomic page 


extract 


1 


ovlO 


ibuO 


Extract the next data from the buffer in 
the IBU 


doneStore 


1 


ovlO 


pmm 
0 


The overflow operation is complete 


validBytes 


4 


ibuO 


ovlO 


Pointer to the MSB valid byte within 
dataValue 


validData 


1 


ibuO 


ovlO 


If asserted, at least one byte in dataValue 
is valid, and validBytes 
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points to the MSB valid byte ; ~ 


rxDevID 


1 


ibuO 


ovlO 


Device ID of the transmitting device 


error 


1 


ibuO 


ovlO 


Error detected in the current transaction 


endOfTransaction 


1 


ibuO 


ovlO 


The current transfer is the last one of the 
transaction 


packet S izeMi smat ch 


1 


ovlO 


pmmO 


The SIU detects a packet size mismatch 
while overflowing a packet. 


Overflow Interface from Memory 


dataValue 


128 


ovlO 


obuO 


16B of data 


validBytes 


4 


ovlO 


obuO 


Pointer to the MSB (if pattern = 0) or to 
the LSB (if pattern ==1) valid byte in 
dataValue 


pattern 


1 


ovlO 


obuO 


If pattern = 1 && valid == 0, then no valid 
bytes. If pattern = 0 && valid = 15, then 
all 16 bytes are valid 


o verflowRetri e veRequ 
est 


1 


pmmO 


ovlO 


Initiate an overflow retrieve operation 


overflowPageOffset 


16 


pmmO 


ovlO 


Offset of the 256B atomic page in the 
external packet memory 


overflowLineOfFset 


4 


pmmO 


ovlO 


Offset of the first line in the atomic page to 
be used 


sizePointer 


4 


pmmO 


ovlO 


Offset of the byte in the line that contains 
the LSB byte of the size of the packet 


doneRetrieve 


1 


ovlO 


pmmO 


The overflow operation is complete 


fullO 


1 


obuO 


ovlO 


The buffer in the OBU block associated to 
outbound device identifier 0 is full 


fulll 


1 


obuO 


ovlO 


The buffer in the OBU block associated to 
outbound device identifier 1 is full 


error 


1 


ovlO 


obuO,p 
mmO 


Error detected on the bus as packet was 
being transferred to outbound device 
identifier txDevID 


txDevID 


1 


pmmO 


ovlO 


The outbound device identifier 


Local Packet Memory Interface (SPU) 


dataValue 


128 


ImcO 


lpmO 


16B of data 


dataValue 


128 


lpmO 


ImcO 


16B of data 


read 


1 


ImcO 


lpmO 


Read request. If read is asserted, write 
should be de-asserted 


write 


1 


ImcO 


lpmO 


Write request. If write is asserted, read 
should be de-asserted. When write is 
asserted, the data to be written should be 
available in dataValue 


dataControl Select 


1 


ImcO 


lpmO 


If asserted, it validates the read or 
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write access vW* .... S * A )y 


line Address 


14 


lmcO 


lpmO 


Line number within the LPM to read or write 


valid 


1 


lpmO 


lmcO 


Access to the memory port (for read or write) 
is granted 


Local Packet Memory/Memory Bus Interface (RTU) 


data Value 


128 


lmcO 


rtuO 


16B of data 


dataValue 


128 


rtuO 


lmcO 


16B of data 


read 


1 


rtuO 


lmcO 


Read request. Asserted once (numLines has 
the total number of 16-byte lines to read) 


write 


1 


rtuO 


lmcO 


Write request. Asserted on a per-line basis. 
When asserted, dataValue from RTU should 
have data to be written 


line Address 


14/32 


rtuO 


lmcO 


Line to initiate access from or to 


numLines 


4 


rtuO 


lmcO 


Number of lines to read. If numLines == X, 
then X+l lines are requested 


valid 


1 


lmcO 


rtuO 


Access to the operation is granted 


backgnd Stream 


1 


rtuO 


lmcO 


Background operation implying only the 14 
LSB bits of the line address are used, or 
streaming operation implying all 32 bits are 
used 


byteEnables 


16 


rtuO 


lmcO 


Byte enables. Used only for writing. For 
reading, byteEnables are OxFFFF (i.e. all 
bytes within the all the requested lines are 
read) 


SPU Command Interface through the CMU 


read 


1 


lmcO 


cmuO 


Read request. If read is asserted, write should 
be de-asserted 


write 


1 


lmcO 


cmuO 


Write request. If write is asserted, read 
should be de-asserted 


dataValue 


32 


lmcO 


cmuO 


4B of data 


dataValue 


32 


cmuO 


lmcO 


4B of data 


dataControl Select 


1 


lmcO 


cmuO 


If de-asserted, it validates the read or write 
access 


lineAddress 


7 


lmcO 


cmuO 


Address of the configuration register 


valid 


1 


cmuO 


lmcO 


CMU notifies that dataValue is ready 


Performance Counters Interface through the O 




eventA 


6 


???? 


cmuO 


One of the two events (A) requested to be 
monitored 


eventB 


6 


???? 


cmuO 


One of the two events (B) requested to be 
monitored 


eventDataA 


16 


cmuO 


???? 


The data associated to event A, if any. This 
value is meaningful when the corresponding 
bit in the event Vector is asserted. 
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eventDataB 


16 


cmuO 


???? 


The data associated to event 
B 5 if any. This value is 
meaningful when the 
corresponding bit in the 
eventVector is asserted. 


eventVector 


64 


cmuO 


???? 


The event vector (1 bit per 
event). LSB bit corresponds 
to event# 0, MSB bit 
corresponds to event# 63 . 


On -Chip Instrumentation (OCI) Interface through the CMU 


(TBD) 
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